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PROBLEM TO BE SOLVED: To ensure a tolerance for showing specified 
electric characteristics, by providing a drain region having regions 
different in impurity concn. and source region having more different- 
impurity concn. regions than the drain region. 

SOLUTION: A memory cell transistor 30 has a source and drain regions 
6, 7 formed to face each other below an FG 3 on a main surface of a 
semiconductor substrate. The source region 7 is composed of a low 
impurity concn. region 6a creeping in the FG 3, medium impurity concn. 
region 6c having outer edges beneath the FG 3 and high impurity concn. 
region 6b apart from the side face of the FG 3 rather than from the 
region 6c. The drain region 7 is composed of a low impurity concn. 
region 7a creeping in the FG 3 f medium impurity concn. region 7b having 
outer edges beneath the FG 3. Thus, tolerance for showing specified 
electric characteristics is ensured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the storage element formed in one principal plane of a semi-conductor substrate. The above- 
mentioned storage element The 1st conductive layer formed through the 1st insulator layer on the principal 
plane of the above-mentioned semi-conductor substrate, The 2nd conductive layer formed through the 2nd 
insulator layer on the conductive layer of the above 1st, It has the source and the drain field which were formed 
so that the principal plane of the above-mentioned semi-conductor substrate might be countered under the 1 st 
conductive layer of the above. It is the non-volatile semiconductor memory which the above-mentioned drain 
field has two or more fields where high impurity concentration differs, and is characterized by the above- 
mentioned source field having the field where much high impurity concentration differs rather than the above- 
mentioned drain field. 

[Claim 2] Two or more fields where the high impurity concentration which each of the source and a drain field 
has differs are non-volatile semiconductor memories according to claim 1 with which the field near the 1 st 
conductive layer is characterized by high impurity concentration being low. 

[Claim 3] It has the storage element formed in one principal plane of a semi-conductor substrate. The above- 
mentioned storage element The 1st conductive layer formed through the 1st insulator layer on the principal 
plane of the above-mentioned semi-conductor substrate, The 2nd conductive layer formed through the 2nd 
insulator layer on the conductive layer of the above 1st, the source and the drain field which were formed so 
that the principal plane of the above-mentioned semi-conductor substrate might be countered under the 1st 
conductive layer of the above, and the 1 st and 2nd conductive layers of the above are inserted. The sidewall 
which has the sidewall of the pair formed on the above-mentioned source or a drain field, respectively, and was 
formed on the drain field of the sidewalls of the above-mentioned pair The non-volatile semiconductor memory 
characterized by having many layers from the sidewall formed on the source field. 

[Claim 4] All the layers that the sidewall of a pair has are non-volatile semiconductor memories according to 
claim 3 characterized by being constituted by the insulator layer of the same class. 

[Claim 5] The 1st conductive layer formed through the 1st insulator layer on the 1 principal plane of a semi- 
conductor substrate, The 2nd conductive layer formed through the 2nd insulator layer on the conductive layer of 
the above 1 st, The storage element which has the source and the drain field which were formed so that the 
principal plane of the above-mentioned semi-conductor substrate might be countered under the 1st conductive 
layer of the above, And it sets to the manufacture approach of the non-volatile semiconductor memory equipped 
with the circumference transistor formed in the principal plane of the above-mentioned semi-conductor 
substrate. The process which deposits the insulator layer which becomes a part of sidewall of the circumference 
transistor concerned on the part in which the above-mentioned storage element and circumference transistor of 
the above-mentioned semi-conductor substrate are formed, The manufacture approach of a non-volatile 
semiconductor memory including the process which performs an ion implantation above the part used as the 
source field of the above-mentioned storage element of the above-mentioned semi-conductor substrate using 
the mask which carries out opening. 

[Claim 6] The manufacture approach of the non-volatile semiconductor memory according to claim 5 
characterized by repeating the process which deposits an insulator layer, and the process which performs an ion 
implantation two or more times, respectively. 

[Claim 7] The process which performs an ion implantation is the manufacture approach of the non-volatile 
semiconductor memory according to claim 6 characterized by making [ many ] an injection rate like a next 
process. 

[Claim 8] The 1st conductive layer formed through the 1st insulator layer on the 1 principal plane of a semi- 
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conductor substrate, The 2nd conductive layer formed through the 2nd insulator layer on the conductive layer of 
the above 1st, The storage element which has the source and the drain field which were formed so that the 
principal plane of the above-mentioned semi-conductor substrate might be countered under the 1st conductive 
layer of the above, And it sets to the manufacture approach of the non-volatile semiconductor memory equipped 
with the circumference transistor formed in the principal plane of the above-mentioned semi-conductor 
substrate. The process which deposits the insulator layer which becomes a part of sidewall of the circumference 
transistor concerned on the part in which the above-mentioned storage element and circumference transistor of 
the above-mentioned semi-conductor substrate are formed, The manufacture approach of a non-volatile 
semiconductor memory including the process which etches a part of above-mentioned insulator layer above the 
part used as the source field of the above-mentioned storage element of the above-mentioned semi-conductor 
substrate using the mask which carries out opening. 

[Claim 9] The manufacture approach of the non-volatile semiconductor memory according to claim 8 
characterized by repeating the process which deposits an insulator layer, and the process which etches a part of 
insulator layer concerned two or more times, respectively. 

[Claim 10] It is the manufacture approach of claims 6 and 7 characterized by using the insulator layer of the 
same class altogether as an insulator layer which carries out multiple-times deposition, or the non-volatile 
semiconductor memory of nine given in any 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More specifically, this invention relates to what has structure with unsymmetrical source 
and drain field of a storage element about a non-volatile semiconductor memory and its manufacture approach 
[0002] 

[Description of the Prior Art] Below, the flash memory of the DINOR (Divided NOR) mold which is an example of 
the conventional non-volatile semiconductor memory is explained to the drawing 9 list based on drawing 1 0 and 
drawing 1 1 . 

[0003] Drawing 9 is the important section sectional view showing the structure of the memory cell transistor 28 
of the flash memory of the conventional DINOR mold, and is set to drawing 9 . 1 For example, the semi- 
conductor substrate which consists of a P type silicon substrate, gate dielectric film which consists of silicon 
oxide by which 2 was formed on the 1 principal plane of the semi-conductor substrate 1, 3 is the floating gate (it 
is hereafter called "FG".) which was formed on gate dielectric film 2, for example, consists of electric conduction 
film, such as polycrystalline silicon film and amorphous silicon film. 4 is the interlayer insulation film formed on 
FG3. For example, TEOS (Tetraethoxysilane), A silicon nitride and the three-layer cascade screen which 
consists of TEOS, and 5 are the control gate (it is hereafter called "CG".) which was formed on the interlayer 
insulation film 4, for example, consists of polycrystalline silicon film, it is . 

[0004] 60 and 70 are the sources and the drain fields of the memory cell transistor 28, respectively, and they 
are formed in the principal plane of the semi-conductor substrate 1 so that the bottom of FG3 may be 
countered, and they consist of low-concentration impurity ranges 60a and 70a formed in a configuration under 
which a part goes to the bottom of FG3, respectively, and high-concentration impurity ranges 60b and 70b 
formed so that it might have a rim directly under the side face of FG3 mostly. 

[0005] Here, it expresses that the difference of the high impurity concentration relative between each impurity 
range instead of absolute high impurity concentration has arisen as high concentration and low concentration, 
and the absolute value of the concentration of each impurity range needs to choose the optimum value in 
consideration of the die length of the control gate and each floating gate, the class of impregnation ion, and 
other various conditions according to the electrical characteristics of the memory cell transistor 28. 
[0006] Moreover, notations, such as N- in drawing and N++, are notations used since absolute high impurity 
concentration is not expressed like the above and the difference of the relative high impurity concentration of 
each field is expressed. 

[0007] 8 and 90 sandwich the above-mentioned gate dielectric film 2, FG3, an interlayer insulation film 4, and 
CG5, the source and the drain field 60, the sidewall formed on 70, and 10 are upper ******** which consist of 
silicon oxide, such as TEOS formed on CG5, and the part by the side of the source is deleted, respectively. 1 1 is 
the sidewall of this upper ******** 10, and is formed in the source side on CG5. 

[0008] Below, the manufacture approach of the conventional non-volatile semiconductor memory constituted in 
this way is explained using drawing 10 and drawing 1 1 . Drawing 10 and drawing 1 1 are the important section 
sectional views shown in order of the process about each of the memory cell section which has the memory cell 
transistor 28 for the manufacture approach of the conventional DINOR Flash Memory, and the circumference 
circuit section which has the circumference transistor 29. 

[0009] First, as shown in drawing 10 (a), gate oxide 2 is formed for example, by the oxidizing [ thermally ] method 
on the semi-conductor substrate 1 which consists of a P type silicon substrate, 1 st [ used as FG3 ] electric 
conduction film 3a which consists of polycrystalline silicon film or amorphous silicon film, for example is 
deposited using a CVD method on it, patterning is carried out to a desired configuration using the usual 
photoengraving-process technique, and FG3 is formed in the memory cell section. Then, three layers, TEOS, a 
silicon nitride, and TEOS, are deposited in order as an interlayer insulation film 4 the whole surface on the semi- 
conductor substrate 1. Next, the interlayer insulation film 4 and electric conduction film 3of ** 1st a which are 
formed in the circumference circuit section are removed. 

[0010] Next, the gate oxide 12 for circumference transistors is formed by thermal oxidation, and a part serves as 
the gate electrode 13 of a circumference transistor, and other parts serve as CG5, for example, deposit on both 
the circumference circuit section and the memory cell section 2nd electric conduction film 5a which consists of 
polycrystalline silicon film or compound film of polycrystalline silicon and a refractory metal using a CVD method. 
Furthermore, an oxide film 14 and the polycrystalline silicon film 15, such as TEOS, are deposited on the upper 
layer in order. 
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[0011] Next, as shown in drawing 10 (b) t a resist is applied on the above-mentioned polycrystalline silicon film 
15, and the resist mask 16 is formed by carrying out patterning of this to a desired configuration. 
[0012] Next, as shown in drawing 10 (c), using the formed resist mask 16, the polycrystalline silicon film 15 is 
processed by anisotropic etching, and the resist mask 16 is removed after that. 

[0013] Next, as shown in drawing 10 (d) f silicon oxide 14 is processed by anisotropic etching by using as a mask 
the polycrystalline silicon film 15 processed into the configuration of the above-mentioned request, oxide-mask 
14a is formed, then using this oxide-mask 14a, that 2nd lower layer electric conduction film 5a is processed by 
anisotropic etching, and the gate electrode 1 3 and CG5 of a circumference transistor are formed. 
[0014] Here, the polycrystalline silicon film 15 on oxide-mask 14a is also removed by coincidence by the 
anisotropic etching used for formation of the above-mentioned gate electrode 13 and CG5. Moreover, oxide- 
mask 14a in the circumference circuit section becomes upper ******** 17 to the gate electrode 13. 
[0015] Next, as shown in drawing 1 1 (a), the circumference circuit section is covered by the resist, and when 
only the memory cell section processes an interlayer insulation film 4 and electric conduction film 3of ** 1st a 
by anisotropic etching, FG3 is formed using the above-mentioned oxide mask 14a. Then, the resist which has 
covered the above-mentioned circumference circuit section is removed. At this time, on the occasion of etching 
of an interlayer insulation film 4, oxide mask 14a of the memory cell section is also etched into coincidence, and 
thickness becomes thin. 

[0016] Next, as shown in drawing 1 1 (b), the resist mask 18 which covers the source side of the memory cell 
section and the circumference circuit section, and carries out opening to the drain side of the memory cell 
section is formed, using this mask 1 8, the ion implantation of Lynn and an arsenic is performed to the semi- 
conductor substrate 1, and the drain field 70 of a memory cell transistor is formed. Here, a small amount of 
boron may be poured into coincidence. Then, the resist mask 18 is removed. 

[0017] Next, as shown in drawing 1 1 (c), the drain side of the memory cell section and the circumference circuit 
section are covered, and it is the direction of a word line of semi-conductor substrate 1 front face (in drawing 
2 ). The part used as the source field 60 of each memory cell transistor located in a line in the direction 
perpendicular to space, The separation oxide film isolated in the part used as the source field 60 of each 
memory cell transistor concerned, Form in the oxide mask 14a front face on CG5 of each memory cell transistor 
the resist mask 19 which carries out opening, and by and the anisotropic etching using this resist mask 19 The 
above-mentioned separation oxide film is removed so that the part used as the source field 60 of each memory 
cell transistor located in a line in the direction of a word line may be connected, and semi-conductor substrate 1 
front face covered with the separation oxide film concerned is exposed. Hereafter, this anisotropic etching is 
called SAS (self aryne source) etching. 

[0018] At this time, oxide mask 14a on CG5 is also etched into coincidence, and upper ******** 10 of a 
memory cell transistor is formed. 

[0019] Next, using CG5 and the resist mask 19 from which a part of upper ******** 10 was removed, in self 
align, the ion implantation of Lynn and an arsenic is performed and the source field 60 is formed. Here, the ion 
implantation of a small amount of boron may be carried out to coincidence. At this time, wiring (the so-called 
"source line") of structure with which the source field 60 of each memory cell transistor located in a line in the 
direction of a word line was connected in parallel with a word line is formed in semi-conductor substrate 1 front 
face exposed according to the SAS etching process, and its near. 

[0020] Next, by performing anisotropic etching by using the gate electrode 13 and CG5 as a mask, as shown in 
drawing 1 1 (d) after removal of the resist mask 1 9 Gate dielectric film 1 2 and 2 is processed. The whole surface 
on the semi-conductor substrate 1 for example, by forming the insulator layer which consists of silicon oxide 
using a CVD method, and performing anisotropic etching Sidewalls 8 and 90 are formed on the source of the side 
face of FG3 and CG5 and the drain field 60, and 70 at the same time it forms a sidewall 20 in the gate electrode 
13 of a circumference transistor, and the side face of upper ******** 17. 

[0021] Then, by covering the memory cell section by the resist, for example, carrying out the ion implantation of 
Lynn or the arsenic to high concentration, the source and the drain fields 21 and 22 of a circumference 
transistor are formed, and the circumference transistor 29 is obtained. Then, the resist which had covered the 
above-mentioned memory cell section is removed. 

[0022] Then, by heat-treating, by carrying out thermal diffusion of the dopant poured into the source and the 
drain fields 60 and 70, the low-concentration impurity ranges 60a and 70a of a configuration under which a part 
goes to the bottom of FG3, and the high-concentration impurity ranges 60b and 70b which have a rim directly 
under the side face of FG3 mostly are formed, respectively, and the flash memory of the DINOR mold containing 
the memory cell transistor 28 shown in drawing 9 is obtained. 
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[0023] 

[Problem(s) to be Solved by the Invention] However, it sets to the above non-volatile semiconductor memories. 
Since the source field 60 and the drain field 70 of a memory cell transistor are formed by performing an ion 
implantation in self align to CG5 Since the part will be formed directly under CG5 edge for impregnation ion, and 
the low-concentration impurity ranges 60a and 70a dive into the bottom of CG5 and are formed of heat 
treatment after an ion implantation, respectively, There was a problem that the substantial channel length 
between the source field 60 and the drain field 70 will become short, rather than the die length of CG5. 
[0024] Therefore, in the conventional non-volatile semiconductor memory, in order to acquire desired electrical 
characteristics, control gate length (the die length of CG5) had to be held more than constant value, and it had 
become the cause of the hindrance of high integration and detailed-izing. 

[0025] Although it is also possible to carry out on the other hand by the ion implantation for forming the source 
drain fields 21 and 22 of a circumference transistor, using sidewalls 8 and 90 as a mask for formation of the 
source of a memory cell transistor and the drain fields 60 and 70 However, since sidewalls 8 and 90 are obtained 
in this case by carrying out anisotropic etching of the insulator layer for formation of the sidewall 20 of a 
circumference transistor The thickness was specified according to the electrical characteristics of the 
circumference transistor 29, the source and the drain fields 60 and 70 may be formed in the location from which 
it separated considerably depending on the thickness from directly under [ of CG5 / edge ], and there was a 
problem that a current will stop being able to flow easily. 

[0026] Then, it is also possible to solve the above-mentioned problem by setting like ion grouting after SAS 
etching shown in drawing 1 1 (c) t performing low-concentration impregnation, forming the sidewall which once has 
the thickness doubled with the electrical characteristics of the memory cell transistor 28 before the formation 
process of the sidewalls 21 and 22 of a circumference transistor, and carrying out a high concentration ion 
implantation by using this sidewall as a mask after that. 

[0027] However, it is necessary to form a wrap resist mask, therefore the problem that a routing counter 
increases newly generates the drain side of the resist mask of an ion notes necessity as shown by drawing 1 1 
(d), i.e., the circumference circuit section, and the memory cell section as a last process of a high-concentration 
ion implantation in this case. 

[0028] In this case furthermore, formation of the sidewall 20 of a circumference transistor after high 
concentration impregnation It must carry out in consideration of the thickness of the sidewall already formed. 
Dispersion in the thickness at the time of deposition of the insulator layer for sidewalls of the above-mentioned 
memory cell transistor 28, And this insulator layer is added to dispersion in the thickness of the sidewall when 
carrying out anisotropic etching. Dispersion in the thickness at the time of deposition of the insulator layer for 
sidewalls of the circumference transistor 29, And dispersion in the thickness of the sidewall when performing 
anisotropic etching also generates mutually the problem that dispersion in the thickness of the sidewall 20 of 
overlap and a circumference transistor will become large. 

[0029] Therefore, the source of the circumference transistor formed of the ion implantation which uses as a 
mask the sidewall 20 which has this dispersion, and the channel length between the drain fields 21 and 22 also 
generate the problem that tolerance will decrease to do desired electrical characteristics so. 
[0030] Moreover, it sets to the flash memory of a DINOR mold about the location of the source of a memory cell 
transistor, and the drain fields 60 and 70. Since the actuation as a storage element is attained by drawing out a 
charge from the drain field 70 to FG3, in the edge of FG3 by the side of a drain High-concentration impurity 
range 70b needed to be formed, when formed in the location where it separated from the edge of FG3, the 
charge drawing rate became slow, as a result there was also a problem of leading to delay of the working speed 
of a flash memory. 

[0031] For the above reasons, it set to the conventional non-volatile semiconductor memory, and there was a 
problem that tolerance (generally called "L margin".) for the non-volatile semiconductor memory concerned to 
show predetermined electrical characteristics was not securable, by dispersion at the time of manufacture of 
spacing of the source field 60 and the drain field 70. 

[0032] This invention is made in view of the above-mentioned point, when gate length of a memory cell 
transistor is made detailed, it is also set, and it aims at obtaining the non-volatile semiconductor memory which 
can secure tolerance to show predetermined electrical characteristics to dispersion at the time of manufacture 
of spacing of the above-mentioned source field and a drain field. 
[0033] 

[Means for Solving the Problem] The non-volatile semiconductor memory concerning this invention is equipped 
with the storage element formed in one principal plane of a semi-conductor substrate. The above-mentioned 
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storage element The 1st conductive layer formed through the 1st insulator layer on the principal plane of the 
above-mentioned semi-conductor substrate, The 2nd conductive layer formed through the 2nd insulator layer on 
the conductive layer of the above 1 st, It has the source and the drain field which were formed so that the 
principal plane of the above-mentioned semi-conductor substrate might be countered under the 1 st conductive 
layer of the above. It is characterized by for the above-mentioned drain field having two or more fields where 
high impurity concentration differs, and the above-mentioned source field having the field where much high 
impurity concentration differs rather than the above-mentioned drain field. 

[0034] Moreover, two or more fields where the high impurity concentration which each of the above-mentioned 
source and a drain field has differs are characterized for the field near the 1 st conductive layer by high impurity 
concentration being low. 

[0035] It has the storage element formed in one principal plane of a semi-conductor substrate. Moreover, the 
above-mentioned storage element The 1st conductive layer formed through the 1st insulator layer on the 
principal plane of the above-mentioned semi-conductor substrate, The 2nd conductive layer formed through the 
2nd insulator layer on the conductive layer of the above 1st, the source and the drain field which were formed 
so that the principal plane of the above-mentioned semi-conductor substrate might be countered under the 1st 
conductive layer of the above, and the 1st and 2nd conductive layers of the above are inserted. The sidewall 
which has the sidewall of the pair formed on the above-mentioned source or a drain field, respectively, and was 
formed on the drain field of the sidewalls of the above-mentioned pair is characterized by having many layers 
from the sidewall formed on the source field. 

[0036] Moreover, all the layers that the sidewall of the above-mentioned pair has are characterized by being 
constituted by the insulator layer of the same class. 

[0037] The manufacture approach of the non-volatile semiconductor memory concerning this invention The 1st 
conductive layer formed through the 1st insulator layer on the 1 principal plane of a semi-conductor substrate, 
The 2nd conductive layer formed through the 2nd insulator layer on the conductive layer of the above 1st, The 
storage element which has the source and the drain field which were formed so that the principal plane of the 
above-mentioned semi-conductor substrate might be countered under the 1 st conductive layer of the above, 
And it sets to the manufacture approach of the non-volatile semiconductor memory equipped with the 
circumference transistor formed in the principal plane of the above-mentioned semi-conductor substrate. The 
process which deposits the insulator layer which becomes a part of sidewall of the circumference transistor 
concerned on the part in which the above-mentioned storage element and circumference transistor of the 
above-mentioned semi-conductor substrate are formed, The process which performs an ion implantation above 
the part used as the source field of the above-mentioned storage element of the above-mentioned semi- 
conductor substrate using the mask which carries out opening is included. 

[0038] Moreover, it is characterized by repeating the process which deposits the above-mentioned insulator 
layer, and the process which performs an ion implantation two or more times, respectively. 
[0039] Moreover, the process which performs the above-mentioned ion implantation is characterized by making 
[ many ] an injection rate like a next process. 

[0040] Moreover, the 1st conductive layer formed through the 1st insulator layer on the 1 principal plane of a 
semi-conductor substrate, The 2nd conductive layer formed through the 2nd insulator layer on the conductive 
layer of the above 1st, The storage element which has the source and the drain field which were formed so that 
the principal plane of the above-mentioned semi-conductor substrate might be countered under the 1st 
conductive layer of the above, And it sets to the manufacture approach of the non-volatile semiconductor 
memory equipped with the circumference transistor formed in the principal plane of the above-mentioned semi- 
conductor substrate. The process which deposits the insulator layer which becomes a part of sidewall of the 
circumference transistor concerned on the part in which the above-mentioned storage element and 
circumference transistor of the above-mentioned semi-conductor substrate are formed, The process which 
etches a part of above-mentioned insulator layer above the part used as the source field of the above- 
mentioned storage element of the above-mentioned semi-conductor substrate using the mask which carries out 
opening is included. 

[0041] Moreover, it is characterized by repeating the process which deposits the above-mentioned insulator 
layer, and the process which etches a part of insulator layer concerned two or more times, respectively. 
[0042] Moreover, as the above-mentioned insulator layer which carries out multiple-times deposition, it is 
characterized by using the insulator layer of the same class altogether. 
[0043] 

[Embodiment of the Invention] 
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The gestalt 1 of implementation of this invention is explained below to gestalt 1. of operation based on drawing 1 
thru/or drawing 4 . 

[0044] Drawing 1 is the important section sectional view showing the structure of the memory cell transistor 30 
of the non-volatile semiconductor memory in the gestalt 1 of implementation of this invention, and is set to 
drawing 1 . 1 For example, the semi-conductor substrate which consists of a P type silicon substrate, gate 
dielectric film which consists of silicon oxide by which 2 was formed on the 1 principal plane of the semi- 
conductor substrate 1, 3 is the floating gate (it is hereafter called "FG".) which was formed on gate dielectric 
film 2, for example, consists of electric conduction film, such as polycrystalline silicon film and amorphous silicon 
film. 4 is the interlayer insulation film formed on FG3. For example, TEOS (Tetraethoxysilane), A silicon nitride 
and the three-layer cascade screen which consists of TEOS, and 5 are the control gate (it is hereafter called 
'CG'\) which was formed on the interlayer insulation film 4, for example, consists of polycrystalline silicon film, it 
is — a part of word line is made. 

[0045] 6 and 7 are the sources and the drain fields of the memory cell transistor 30, respectively, and they are 
formed so that the principal plane of the semi-conductor substrate 1 may be countered under FG3. Among this, 
the source field 6 consists of high-concentration impurity range 6b formed in the location which is distant from 
the side face of FG3 from low-concentration impurity range 6a formed in a configuration under which a part goes 
to the bottom of FG3, impurity range 6c of concentration while being formed so that it might have a rim directly 
under the side face of FG3 mostly, and impurity range 6c of inside [ this ] concentration. On the other hand, the 
drain field 7 consists of low-concentration impurity range 7a formed in a configuration under which a part goes 
to the bottom of FG3, and high-concentration impurity range 7b formed so that it might have a rim directly 
under the side face of FG3 mostly. 

[0046] Here, it expresses that the difference of the high impurity concentration relative between each impurity 
range instead of absolute high impurity concentration has arisen as high concentration, inside concentration, and 
low concentration, and the absolute value of the concentration of each impurity range needs to choose the 
optimum value in consideration of the die length of the control gate and each floating gate, the class of 
impregnation ion, and other various conditions according to the electrical characteristics of the memory cell 
transistor 30. 

[0047] Moreover, the notation of N- in drawing, N+, and N++ etc. is a notation used since absolute high impurity 
concentration is not expressed like the above and the difference of the relative high impurity concentration of 
each field is expressed. 

[0048] 8 and 9 sandwiched the above-mentioned gate dielectric film 2, FG3, an interlayer insulation film 4, and 
CG5, and it was formed on the source and the drain field 6, and 7, respectively, for example, it is the sidewall 
which consists of silicon oxide, and especially the sidewall 9 on a drain field is constituted by layer 9a which 
touches the side face of FG3 grade, and layer 9b formed in the outside. 10 is upper ******** which consists of 
silicon oxide, such as TEOS formed on CG5, and the part by the side of the source is deleted. 11 is the sidewall 
of this upper ******** 10, and is formed in the source side on CG5. 

[0049] Below, the manufacture approach of a non-volatile semiconductor memory of having the memory cell 
transistor 30 of such structure is explained using drawing 2 thru/or drawing 4 . Drawing 2 thru/or drawing 4 are 
the important section sectional views shown in order of the process about each of the memory cell section 
which has the memory cell transistor 30 for the manufacture approach of the non-volatile semiconductor 
memory in the gestalt 1 of this operation, and the circumference circuit section which has the circumference 
transistor 40. 

[0050] First, as shown in drawing 2 (a), gate oxide 2 is formed for example, by the oxidizing [ thermally ] method 
on the semi-conductor substrate 1 which consists of a P type silicon substrate, 1st [ used as FG3 ] electric 
conduction film 3a which consists of polycrystalline silicon film or amorphous silicon film, for example is 
deposited using a CVD method on it, patterning is carried out to a desired configuration using the usual 
photoengraving-process technique, and FG3 is formed in the memory cell section. Then, three layers, TEOS, a 
silicon nitride, and TEOS, are deposited in order as an interlayer insulation film 4 the whole surface on the semi- 
conductor substrate 1. Next, the interlayer insulation film 4 and electric conduction film 3of ** 1st a which are 
formed in the circumference circuit section are removed. 

[0051] Next, the gate oxide 12 for circumference transistor 40 is formed by thermal oxidation, and a part serves 
as the gate electrode 13 of a circumference transistor, and other parts serve as CG5, for example, deposit tyn 
both the circumference circuit section and the memory cell section 2nd electric conduction film 5a which 
consists of polycrystalline silicon film or compound film of polycrystalline silicon and a refractory metal using a 
CVD method. Furthermore, an oxide film 14 and the polycrystalline silicon film 15, such as TEOS, are deposited 
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on the upper layer in order. 

[0052] Next, as shown in drawing 2 (b), a resist is applied on the above-mentioned polycrystalline silicon film 1 5, 
and the resist mask 1 6 is formed by carrying out patterning of this to a desired configuration. 
[0053] Next, as shown in drawing 3 (a), using the formed resist mask 16, the polycrystalline silicon film 15 is 
processed by anisotropic etching, and the resist mask 1 6 is removed after that. 

[0054] Next, as shown in drawing 3 (b), silicon oxide 14 is processed by anisotropic etching by using as a mask 
the polycrystalline silicon film 15 processed into the configuration of the above-mentioned request, oxide-mask 
14a is formed, then using this oxide-mask 14a, that 2nd lower layer electric conduction film 5a is processed by 
anisotropic etching, and the gate electrode 13 and CG5 of a circumference transistor are formed. 
[0055] Here, the polycrystalline silicon film 1 5 on oxide-mask 1 4a is also removed by coincidence by the 
anisotropic etching used for formation of the above-mentioned gate electrode 13 and CG5. Moreover, oxide- 
mask 14a in the circumference circuit section becomes upper ******** 17 to the gate electrode 13. 
[0056] Next, as shown in drawing 3 (c), the circumference circuit section is covered by the resist, and when only 
the memory cell section processes an interlayer insulation film 4 and electric conduction film 3of ** 1st a by 
anisotropic etching, FG3 is formed using the above-mentioned oxide mask 14a. Then, the resist which has 
covered the above-mentioned circumference circuit section is removed. At this time, on the occasion of etching 
of an interlayer insulation film 4, oxide mask 14a of the memory cell section is also etched into coincidence, and 
thickness becomes thin. 

[0057] Next, as shown in drawing 3 (d), the resist mask 18 which covers the source side of the memory cell 
section and the circumference circuit section, and carries out opening to the drain side of the memory cell 
section is formed, using this mask 18, the ion implantation of Lynn and an arsenic is performed to the semi- 
conductor substrate 1, and the drain field 7 of a memory cell transistor is formed. Here, a small amount of boron 
may be poured into coincidence. Then, the resist mask 18 is removed. 

[0058] Next, as shown in drawing 4 (a), rather than the insulator layer for the sidewalls of the circumference 
transistor 40, thickness is thin and deposits the oxide film 23 of the same classes (for example, TEOS etc.) all 
over semi-conductor substrate 1. 

[0059] Next, as shown in drawing 4 (b), the drain side of the memory cell section and the circumference circuit 
section are covered, and it is the direction of a word line of the semi-conductor substrate 1 (in drawing 2 
thru/or drawing 4 ). The part used as the source field 6 of each memory cell transistor located in a line in the 
direction perpendicular to space, The separation oxide film isolated in the part used as the source field 6 of each 
memory cell transistor concerned, The resist mask 24 which carries out opening is formed in the oxide mask 1 4a 
front face on CG5 of each memory cell transistor. Using this resist mask 24, throughout a period of the above- 
mentioned oxide-film 23, ion implantations, such as an arsenic, are performed and a part of source field 6 25 
finally set to high-concentration impurity range 6b is formed in high concentration. 

[0060] Since the thickness of the oxide film 23 currently formed on it is thick to the direction of ion incidence at 
the semi-conductor substrate 1 located directly under [ CG5 edge ] the source side of the memory cell section 
at this time, high-concentration impurity range 6b will be formed in the location which incidence ion (for example, 
arsenic) did not reach, therefore is distant from directly under [ CG5 edge ]. Moreover, incidence ion, such as an' 
arsenic, does not reach CG5 by the resist 24 and oxide-mask 1 4a, either. 

[0061] Next, as shown in drawing 4 (c), a separation oxide film is removed so that the part which serves as the 
source field 6 of each memory cell transistor located in a line in the direction of a word line by the anisotropic 
etching using the resist mask 24 may be connected, and semi-conductor substrate 1 front face covered with the 
separation oxide film concerned is exposed. Hereafter, this anisotropic etching is called SAS (self aryne source) 
etching. At this time, the oxide film 23 on CG5 and oxide mask 14a are also etched into coincidence, and upper 
******** 10 of a memory cell transistor is formed. 

[0062] Next, CG5 and the resist mask 19 from which a part of upper ******** 10 was removed are used. The 
ion implantation of Lynn and an arsenic is performed by low concentration in self align more relatively than the 
ion implantation shown by above-mentioned drawing 4 (b). A part of source field 6 26 which has the rim in a near 
location near the CG5 edge, and finally turns into the impurity ranges 6a and 6c of low concentration and inside 
concentration from a part of above-mentioned source field 25 is formed. Here, the ion implantation of a small 
amount of boron may be carried out to coincidence. At this time, wiring (the so-called "source line") of 
structure with which the source field 6 of each memory cell transistor located in a line in the direction of a word 
line was connected is formed in semi-conductor substrate 1 front face previously exposed according to the SAS 
etching process, and its near in parallel with a word line. 

[0063] Next, by performing anisotropic etching by using the gate electrode 13 and CG5 as a mask, as shown in 
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drawing 4 (d) after removal of the resist mask 1 9 Gate dielectric film 1 2 and 2 is processed. The whole surface 
on the semi-conductor substrate 1 for example, by forming the insulator layer which consists of silicon oxide 
using a CVD method, and performing anisotropic etching Sidewalls 8 and 9 are formed on the source of the side 
face of FG3 and CG5 and the drain field 6, and 7 at the same time it forms a sidewall 20 in the gate electrode 1 3 
of a circumference transistor, and the side face of upper ******** 17. 

[0064] Then, by covering the memory cell section by the resist, for example, carrying out the ion implantation of 
Lynn or the arsenic to high concentration, the source and the drain fields 21 and 22 of a circumference 
transistor are formed, and the circumference transistor 40 is obtained. Here, the ion implantation of a small 
amount of boron may be carried out to coincidence. Then, the resist which had covered the above-mentioned 
memory cell section is removed. 

[0065] Then, by heat-treating, by carrying out thermal diffusion of the dopant poured into the source and a drain 
field, low-concentration impurity range 7a and high-concentration impurity range 7b are formed in low- 
concentration impurity range 6a, impurity range 6c of inside concentration and high-concentration impurity range 
6b, and a list, and the non-volatile semiconductor memory containing the memory cell transistor 30 shown in 
drawing 1 is obtained. 

[0066] Here, in the process shown by above-mentioned drawing 4 (c), since the dopant from which the diffusion 
length by thermal diffusion, such as Lynn and an arsenic, differs is poured in, in this heat treatment process, 26 
which is the one section of a source field will be divided and formed in inside concentration and the low- 
concentration impurity ranges 6c and 6a. 

[0067] [ since it was constituted as mentioned above, when CG5 is made detailed in the gestalt 1 of this 
operation ] As opposed to high-concentration impurity range 7b being formed directly under CG5 in the drain 
field 7 Only the source field 6 can keep away high-concentration impurity range 6b directly under [ edge ] CG5. 
And since the distance between low-concentration impurity range 6a which specifies the substantial die length 
of the source and the drain field 6, and the channel field between seven, and 7a can be maintained at distance 
which a current cannot flow easily and does not become, It has the effectiveness that it is securable to 
dispersion at the time of manufacture of spacing of the above-mentioned source field 6 and the drain field 7, 
tolerance, i.e., L margin, for this non-volatile semiconductor memory to show predetermined electrical 
characteristics. 

[0068] Moreover, in the drain field 7, although high-concentration impurity range 7b is formed near the edge of 
CG5 for the drawing of a charge, in addition since low-concentration impurity range 7a is formed, it has the 
effectiveness that the fall of drain pressure-proofing can be prevented. 

[0069] Moreover, in the gestalt 1 of this operation, since it is arranged so that it may become high concentration 
as it has the high-impurity-concentration fields 6a, 6c, and 6b of a multistage story, and 7a and 7b and those 
high impurity concentration keeps away from CG5, respectively, LDD structure can be formed, fluctuation of a 
threshold electrical potential difference etc. can be controlled, and it has the effectiveness of the source and 
the drain fields 6 and 7 that the high-reliability of this non-volatile semiconductor memory is realizable. 
[0070] Furthermore, in the gestalt 1 of this operation, it sets in the circumference circuit section. Only by an 
oxide film 23 accumulating, like a conventional example mentioned above, since the sidewall 20 of a 
circumference transistor is not necessarily formed once forming the sidewall of the memory cell transistor 30 
What is necessary is to deduct the thickness of the oxide film 23 deposited previously, and just to deposit the 
insulator layer concerned at the time of deposition of the insulator layer for sidewall 20 formation of a 
circumference transistor, without dispersion in the thickness of the sidewall by etching arising. 
[0071] Moreover, in the gestalt 1 of this operation, since the above manufacture approaches are used, compared 
with the conventional manufacture approach, the non-volatile semiconductor memory equipped with the 
structure of having the above-mentioned effectiveness, by the increment only in one process which is a process 
which deposits an oxide film 23 can be obtained. 

[0072] In addition, in the gestalt 1 of this operation, in the process shown in drawing 4 (c), even if it applies a 
long time in order to perform strong SAS etching of an anisotropy, and to remove an oxide film 23, as shown in 
{drawing 5 , an oxide film 23 may be unable to be removed. In such a case, when a separation oxide film is 
removed, SAS etching may once be ended, and the small wet etching of etching rates, such as comparatively 
weak dry etching of an anisotropy or low concentration fluoric acid, may remove oxide film 23a which remained. 
[0073] Moreover, since the dopant from which the diffusion length by thermal diffusion, such as Lynn and an 
arsenic, differs is poured in in the gestalt 1 of this operation in the process shown by above-mentioned drawing 
4 (c), Although inside concentration and the low-concentration impurity ranges 6c and 6a will be divided and will 
be formed of heat treatment in a back process Instead, impregnation using one of ion may be performed, and in 
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this case, as shown in drawing 6 , impurity range 6c of the inside concentration of the source fields 6 of a 
memory cell transistor will be formed. 

[0074] However, only the source field 6 can keep away high-concentration impurity range 6b directly under 
[ edge ] CG5 also in this case. And low-concentration impurity range 6a which specifies the substantial die 
length of the source and the drain field 6 f and the channel field between seven, The distance between 7a can be 
maintained at distance which a current cannot flow easily and does not become. In addition, it has the high- 
impurity-concentration fields 6a and 6b of a multistage story, and 7a and 7b, and there is no change in the thing 
of the source and the drain fields 6 and 7 arranged so that it may become high concentration, respectively as 
those high impurity concentration keeps away from CG5, and it will have the same effectiveness as the above. 
[0075] Moreover, in the above-mentioned case, the case where the memory cell transistor 30 and the 
circumference transistor 40 were N channel molds was shown, but In the process shown by drawing 3 (d) and 
drawing 4 (b), and (c), Lynn, an arsenic, etc. may carry out the ion implantation of boron or BF2 instead of. In this 
case Are hard to carry out thermal diffusion and like [ in case these dopants are the above ] by thermal diffusion 
Although it can be divided and inside concentration and the low-concentration impurity ranges 6c and 6a cannot 
be made to form, the source and a drain field can be formed in the configuration where the field of N (and P) 
mold shown in drawing 6 was changed into P (and N) mold, therefore it will have the same effectiveness as the 
above. 

[0076] The gestalt 2 of implementation of this invention receives the gestalt 1 of the above-mentioned 
operation, gestalt 2. of operation — High concentration field 6b of the source of the memory cell transistor 30, 
and a drain field, It is the same as that of the gestalt 1 of operation which is only different at a point equipped 
with the 2nd high concentration field 6d and 7d which has a rim in the location further distant from 7b to CG5, 
and has high impurity concentration still higher than the high concentration fields 6b and 7b, and was described 
above about other points. 

[0077] Drawing 7 is the important section sectional view showing the structure of account of non-volatile semi- 
conductor 100 million equipment in the gestalt 2 of implementation of this invention. The structure of this 
equipment is equipped with the 2nd high concentration field 6d and 7d which has high impurity concentration still 
higher than the high concentration fields 6b and 7b while it has a rim to the structure of account of non-volatile 
semi-conductor 100 million equipment shown in drawing 1 of the gestalt 1 of operation in the location further 
distant from the source of a memory cell transistor, and the high concentration fields 6b and 7b of a drain field 
to CG5. 

[0078] Below, the manufacture approach of account of non-volatile semi-conductor 100 million equipment 
constituted in this way is explained. Although the manufacture approach of account of non-volatile semi- 
conductor 100 million equipment in the gestalt 2 of this operation takes a process which is different about the 
process shown in drawing 4 (d) in the gestalt 1 of the above-mentioned implementation, it includes the same 
process as the manufacture approach in the gestalt 1 of operation shown by above-mentioned drawing 2 thru/or 
drawing 4 about other processes. 

[0079] The memory cell section by the resist after specifically forming the sidewalls 8, 9, and 20 shown by 
drawing 4 (d) in the gestalt 2 of this operation nothing by [ alias a wrap ] carrying out the ion implantation of 
Lynn or the arsenic, for example to high concentration The 2nd high concentration field 6d and 7d is formed by 
using sidewalls 8 and 9 as a mask at the same time it forms the source and the drain fields 21 and 22 of a 
circumference transistor. 

[0080] In the gestalt 2 of this operation, since an ion implantation can be performed, while being able to aim at 
reduction in a routing counter, without forming a wrap resist mask for the memory cell section compared with 
the gestalt 1 of operation, it becomes possible to also have the effectiveness in the gestalt 1 of operation, and 
the same effectiveness. 

[0081] In addition, in the gestalt 2 of this operation, in the 2nd high concentration field 6d and 7d, since the 
contact to the drain field 7 can be taken, it becomes possible to be unrelated to the drawing of a charge, that is, 
to specifically reduce high impurity concentration, such as an impurity range in the drain field 7 which is ' 
unrelated to account 100 million actuation, and a deep part directly under an edge of FG3. 
[0082] Moreover, in the gestalt 2 of this operation, in case the source and the drain fields 21 and 22 of a 
circumference transistor are formed, the possibility of the charge up can be reduced by performing the high- 
concentration ion implantation, alias a wrap, nothing by the resist for the memory cell section top which has the 
memory cell transistor of the same conductivity type, and it has the effectiveness that destruction of the 
electric component by the charge up can be prevented. 

[0083] gestalt 3. of operation — the gestalt 3 of implementation of this invention is the same as the gestalt 1 of 
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operation which is only different from the direct semi-conductor substrate 1 at the point which carries out high 
concentration impregnation of the arsenic, and was described above about other points, after exposing semi- 
conductor substrate 1 front face instead of performing the high-concentration ion implantation of an arsenic 
throughout a period of oxide-film 23, as drawing 4 (b) showed to the gestalt 1 of the above-mentioned operation. 

[0084] Below, the gestalt 3 of this operation is explained using drawing 8 . Drawing 8 is the important section 
sectional view having shown the manufacture approach of the non-volatile semiconductor memory in the gestalt 
3 of this operation in order of the process about each of the memory cell section and the circumference circuit 
section. 

[0085] In the gestalt 3 of this operation, formation of the resist mask 24 shown by drawing 4 (b) is the same as 
that of the manufacture approach of the gestalt 1 operation, and after formation of the above-mentioned resist 
mask 24, just before performing high concentration impregnation of an arsenic, as drawing 8 (a) shows, 
anisotropic etching is performed to extent which removes residue of an oxide film 23 and gate dielectric film 2 
using the resist mask 24. Consequently, while semi-conductor substrate 1 front face by the side of the source 
of the memory cell section is exposed, the sidewall 27 of the thin thickness it is thin from the above-mentioned 
oxide film 23 is formed. 

[0086] If the thickness of the above-mentioned sidewall 27 becomes thin too much by etching, since the high- 
concentration impurity range 25 formed with the arsenic by which high concentration impregnation is carried out 
will approach the edge of CG5 too much, it becomes impossible here, to acquire desired effectiveness. 
Therefore, in the above-mentioned etching, although exposure of semi-conductor substrate 1 front face is 
performed, it is not desirable to perform etching beyond the need. Therefore, it is necessary to perform 
moderate etching of extent which removes residue of an oxide film 23 and gate dielectric film 2 here. Moreover, 
anisotropic etching may use the same approach as SAS etching here. 

[0087] Next, as shown in drawing 8 (b), it is directly made the semi-conductor substrate 1 exposed by the 
above-mentioned anisotropic etching, the ion implantation of the arsenic is made to high concentration, and a 
part of source field 6 25 is formed. . The subsequent process is the same as the process below drawing 4 (c) of 
the gestalt 1 of operation. 

[0088] In the gestalt 3 of this operation, since the etching process of the oxide film 23 by the side of the source 
of the memory cell section is added compared with the gestalt 1 of operation Although it will compare with the 
former and will increase two processes in total in the gestalt 3 of this operation to the increment in the routing 
counter in the case of the gestalt 1 of operation being only one process, the increment only in these two 
processes enables it to have the effectiveness in the gestalt 1 of operation, and the same effectiveness. 
[0089] In addition, in the gestalt 3 of this operation, with the gestalt 1 of operation, since a direct ion 
implantation can be performed to the semi-conductor substrate 1 to having needed high impregnation energy in 
order to perform an ion implantation throughout a period of oxide-film 23, it has the effectiveness of not needing 
the increment in impregnation energy. 

[0090] In addition, in the gestalt 3 of this operation, although anisotropic etching and a high concentration ion 
implantation are performed, once only to the source side of the memory cell section, respectively By instead the 
thing for which the resist mask 24 is removed, an oxide film is deposited again, a resist mask is formed, 
anisotropic etching is performed, and a high concentration ion implantation is performed before performing SAS 
etching after the process shown by drawing 8 (b) If it furthermore says, the field of high impurity concentration 
where a large number differ further can be formed in the source and the drain fields 6 and 7 which are obtained 
with the gestalt 3 of operation by repeating the process of these single strings two or more times. That is. it 
becomes possible to subdivide further the source and the drain field 6, and the phase of concentration 
distribution of seven. 

[0091] However, the thickness of the oxide film to deposit must not exceed the thickness of the insulator layer 
deposited on the sidewalls 20 of a circumference transistor here. 

[0092] Moreover, in the above-mentioned case, the case where the memory cell transistor 30 and the 
circumference transistor 40 were N channel molds was shown, but in the process shown by drawing 8 (b), 
instead of an arsenic, the ion implantation of boron or BF2 may be carried out, and it will have the same 
effectiveness as the above also in this case. 
[0093] 

[Effect of the Invention] The non-volatile semiconductor memory concerning this invention is equipped with the 
storage element formed in one principal plane of a semi-conductor substrate. The above-mentioned storage 
element The 1st conductive layer formed through the 1st insulator layer on the principal plane of the above- 
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mentioned semi-conductor substrate, The 2nd conductive layer formed through the 2nd insulator layer on the 
conductive layer of the above 1 st, It has the source and the drain field which were formed so that the principal 
plane of the above-mentioned semi-conductor substrate might be countered under the 1 st conductive layer of 
the above. Since it is characterized by for the above-mentioned drain field having two or more fields where high 
impurity concentration differs, and the above-mentioned source field having the field where much high impurity 
concentration differs rather than the above-mentioned drain field When the 2nd conductive layer of the above is 
made detailed, only the above-mentioned source field becomes possible [ separating from the 2nd conductive 
layer concerned the field where high impurity concentration is high ]. The sake, It has the effectiveness that 
tolerance for the non-volatile semiconductor memory concerned to show predetermined electrical 
characteristics is securable to dispersion at the time of manufacture of spacing of the above-mentioned source 
field and a drain field. 

[0094] Moreover, since a field with two or more fields near the 1st conductive layer where the high impurity 
concentration which each of the above-mentioned source and a drain field has differs is characterized by the 
low thing by high impurity concentration, the above-mentioned source and a drain field serve as LDD structure, 
can control fluctuation of a threshold electrical potential difference etc., and have the effectiveness that high- ' 
reliability is realizable. 

[0095] It has the storage element formed in one principal plane of a semi-conductor substrate. Moreover, the 
above-mentioned storage element The 1st conductive layer formed through the 1st insulator layer on the 
principal plane of the above-mentioned semi-conductor substrate, The 2nd conductive layer formed through the 
2nd insulator layer on the conductive layer of the above 1st, the source and the drain -field which were formed 
so that the principal plane of the above-mentioned semi-conductor substrate might be countered under the 1st 
conductive layer of the above, and the 1st and 2nd conductive layers of the above are inserted. The sidewall 
which has the sidewall of the pair formed on the above-mentioned source or a drain field, respectively, and was 
formed on the drain field of the sidewalls of the above-mentioned pair Since it is characterized by having many 
layers from the sidewall formed on the source field By performing the ion implantation in the formation process 
of the above-mentioned source field every in the time of manufacture of the non-volatile semiconductor 
memory concerned, whenever each class which the above-mentioned sidewall has is formed Since the above- 
mentioned source field will have as a result the field where much high impurity concentration differs rather than 
the above-mentioned drain field When the 2nd conductive layer of the above is made detailed, only the above- 
mentioned source field becomes possible [ separating from the 2nd conductive layer concerned the field where 
high impurity concentration is high ]. The sake, It has the effectiveness that tolerance for the non-volatile 
semiconductor memory concerned to show predetermined electrical characteristics is securable to dispersion at 
the time of manufacture of spacing of the above-mentioned source field and a drain field. 
[0096] Moreover, since it is characterized by all the layers that the sidewall of the above-mentioned pair has 
being constituted by the insulator layer of the same class, formation of the non-volatile semiconductor memory 
concerned becomes easy, and it has the effectiveness that it is possible to aim at reduction of a manufacturing 
cost. 

[0097] The manufacture approach of the non-volatile semiconductor memory concerning this invention The 1st 
conductive layer formed through the 1st insulator layer on the 1 principal plane of a semi-conductor substrate, 
The 2nd conductive layer formed through the 2nd insulator layer on the conductive layer of the above 1st, The 
storage element which has the source and the drain field which were formed so that the principal plane of the 
above-mentioned semi-conductor substrate might be countered under the 1st conductive layer of the above, 
And it sets to the manufacture approach of the non-volatile semiconductor memory equipped with the 
circumference transistor formed in the principal plane of the above-mentioned semi-conductor substrate. The 
process which deposits the insulator layer which becomes a part of sidewall of the circumference transistor 
concerned on the part in which the above-mentioned storage element and circumference transistor of the 
above-mentioned semi-conductor substrate are formed, Since the process which performs an ion implantation 
above the part used as the source field of the above-mentioned storage element of the above-mentioned semi- 
conductor substrate using the mask which carries out opening is included The non-volatile semiconductor 
memory manufactured by this approach only increases the process which deposits the insulator layer for the 
above-mentioned sidewalls as a routing counter, and becomes able [ the above-mentioned source field ] to have 
the field where much high impurity concentration differs rather than the above-mentioned drain field. Only by 
therefore, extension of slight production time and some manufacture increases in cost As opposed to dispersion 
[ when the 2nd conductive layer of the above is made detailed, only the above-mentioned source field becomes 
possible / separating from the 2nd conductive layer concerned the field where high impurity concentration is 
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high / , and ] at the time of manufacture of spacing of the above-mentioned source field and a drain field It will 
have the effectiveness that tolerance for the non-volatile semiconductor memory concerned to show 
predetermined electrical characteristics is securable. 

[0098] Since it is characterized by repeating the process which deposits the above-mentioned insulator layer, 
and the process which performs an ion implantation two or more times, respectively, moreover, the non-volatile 
semiconductor memory manufactured by this approach Since the above-mentioned source field will have the 
field where further much high impurity concentration differs rather than the above-mentioned drain field It also 
sets, when the 2nd conductive layer of the above is made detailed, and it has the effectiveness that bigger 
tolerance than that for the non-volatile semiconductor memory concerned to show predetermined electrical 
characteristics is securable to dispersion at the time of manufacture of spacing of the above-mentioned source 
field and a drain field. 

[0099] Moreover, since it is characterized by the process which performs the above-mentioned ion implantation 
making [ many ] an injection rate like a next process, as for the non-volatile semiconductor memory 
manufactured by this approach, the above-mentioned source and a drain field have the effectiveness that it can 
become LDD structure, fluctuation of a threshold electrical potential difference etc. can be controlled, and high- 
reliability can be realized. 

[0100] Moreover, the 1st conductive layer formed through the 1st insulator layer on the 1 principal plane of a 
semi-conductor substrate, The 2nd conductive layer formed through the 2nd insulator layer on the conductive 
layer of the above 1 st, The storage element which has the source and the drain field which were formed so that 
the principal plane of the above-mentioned semi-conductor substrate might be countered under the 1 st 
conductive layer of the above, And it sets to the manufacture approach of the non-volatile semiconductor 
memory equipped with the circumference transistor formed in the principal plane of the above-mentioned semi- 
conductor substrate. The process which deposits the insulator layer which becomes a part of sidewall of the 
circumference transistor concerned on the part in which the above-mentioned storage element and 
circumference transistor of the above-mentioned semi-conductor substrate are formed, Since the process 
which etches a part of above-mentioned insulator layer above the part used as the source field of the above- 
mentioned storage element of the above-mentioned semi-conductor substrate using the mask which carries out 
opening is included The non-volatile semiconductor memory manufactured by this approach By being able to 
stop the impregnation energy of the ion implantation for forming the above-mentioned source field, and 
moreover performing this ion implantation after the etching process of the above-mentioned insulator layer for 
sidewalls As a result, the above-mentioned source field will have the field where much high impurity 
concentration differs rather than the above-mentioned drain field. Therefore, when the 2nd conductive layer of 
the above is made detailed, only the above-mentioned source field becomes possible [ separating from the 2nd 
conductive layer concerned the field where high impurity concentration is high ], and it has the effectiveness 
that tolerance for the non-volatile semiconductor memory concerned to show predetermined electrical 
characteristics is securable to dispersion at the time of manufacture of spacing of the above-mentioned source 
field and a drain field. 

[0101] Moreover, since it is characterized by repeating the process which deposits the above-mentioned 
insulator layer, and the process which etches a part of insulator layer concerned two or more times, respectively 
The non-volatile semiconductor memory manufactured by this approach Since the above-mentioned source field 
will have the field where further much high impurity concentration differs rather than the above-mentioned drain 
field It also sets, when the 2nd conductive layer of the above is made detailed, and it has the effectiveness that 
bigger tolerance than that for the non-volatile semiconductor memory concerned to show predetermined 
electrical characteristics is securable to dispersion at the time of manufacture of spacing of the above- 
mentioned source field and a drain field. 

[0102] Moreover, since it is characterized by using the insulator layer of the same class altogether as the 
above-mentioned insulator layer which carries out multiple-times deposition, it has the effectiveness that 
formation of the equipment concerned is easy for the non-volatile semiconductor memory manufactured by this 
approach, and it is possible to aim at reduction of a manufacturing cost. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view showing the structure of the memory cell transistor of the 
non-volatile semiconductor memory in the gestalt 1 of implementation of this invention. 
[Drawing 2] It is the important section sectional view having shown the manufacture approach of the non- 
volatile semiconductor memory in the gestalt 1 of implementation of this invention in order of the process about 
each of the memory cell section and the circumference transistor section. 

[Drawing 3] It is the important section sectional view having shown the manufacture approach of the non- 
volatile semiconductor memory in the gestalt 1 of implementation of this invention in order of the process about 
each of the memory cell section and the circumference transistor section. 

[Drawing 4] It is the important section sectional view having shown the manufacture approach of the non- 
volatile semiconductor memory in the gestalt 1 of implementation of this invention in order of the process about 
each of the memory cell section and the circumference transistor section. 

[Drawing 5] It is the important section sectional view of the non-volatile semiconductor memory with which the 
oxide film remained, without being unremovable by SAS etching. 

[Drawing 6] It is the important section sectional view showing the structure of the memory cell transistor of the 
non-volatile semiconductor memory formed of impregnation of one kind of ion. 

[Drawing 7] It is the important section sectional view showing the structure of the memory cell transistor of 
account of non-volatile semi-conductor 1 00 million equipment in the gestalt 2 of implementation of this 
invention. 

[Drawing 8] It is the important section sectional view having shown the manufacture approach of the non- 
volatile semiconductor memory in the gestalt 3 of implementation of this invention in order of the process about 
each of the memory cell section and the circumference transistor section. 

[Drawing 9] It is the important section sectional view showing the structure of the memory cell transistor of the 
conventional non-volatile semiconductor memory. 

[Drawing 10] It is the important section sectional view having shown the manufacture approach of the 
conventional non-volatile semiconductor memory in order of the process about each of the memory cell section 
and the circumference transistor section. 

[Drawing 11] It is the important section sectional view having shown the manufacture approach of the 
conventional non-volatile semiconductor memory in order of the process about each of the memory cell section 
and the circumference transistor section. 
[Description of Notations] 

1 Semi-conductor Substrate 2 1st Insulator Layer 3 1st Conductive Layer, 4 The 2nd insulator layer 5 The 2nd 
conductive layer 6, a source field, 6a, 6b, 6c, 6d One field, 7 which form a source field Drain field, 7a, 7b, 7d One 
field, 8 which form a drain field The sidewall formed on the source field, 9 A sidewall, 9a, 9b which were formed 
on the drain field The layer which forms the sidewall on a drain field, 23 The insulator layer, 24 which become a 
part of sidewall of a circumference transistor 25 A mask, 26 The part used as the source field of the storage 
element of a semi-conductor substrate, 30 A storage element and 40 Circumference transistor. 
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Xt/CGSOflBffitoy— ^KK>1WE6, 7Jr(C 

> JSS h5y^^coy-^MKW>ftlSlt2 1, 
22£r^L/T\ h 5^**4 0£r#5 0 

-So 

[0 0 6 5] ^-eotg, Sfc#yS!£ff ?n fcK«fc<3 y— 
i t \z «t t> , fSSSw^Sfe®« 6 a . •t'jtS^jjs&fe 
OTFmUmtL 7 a & ViftSttro7jM4MHtt 7 b ZMfS. b 

30 [0 0 6 6] r ±1504 (c) fcT^LfcXgfC 

VNT, V— *1W$cd 1 gBT-fcS 2 6 1)^Wk&Mfl&&&. 

ft So 

[006 7] *mM<VMM 1 !-*5V>T{i, ±B5tO<t p fc 
KK vffi^c 7 (ct^v^-Ciiiai^&a^^iS€*®^^ 7 b 

40 <o&&m&<D^Mmm. 6b^cG5 <ommr zvm 

6 , 7 raroft^^roHfM^^ ^rffi^-r-5« 
< ft ?>ftv^<t $ftSEgS(c:«or 5fc*, ±isy 

[ 0 0 6 8 ] X, Vffii* 7 # 

50 & * (Oit «>fc, K«flt«>^M4MHtt 7 b SrCG 5 coiffico 
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[0 0 6 9] X, *H»^B<Bl»C*3lNTIi, y— *X 

**te>^*Bft»ft3asc g s a^s^s^o^s^ 

iftS<fc?l-gc[©£;ft/O^SOT\ LDDfllitSr^t* 

S 6 

CS^i;ft<, mmh^^i^^^co^ F^^—/i-2 0 

[o o 7 1 ] ^mrncommi \as^xn. ±m<D£ 
bkuk2 3 &*««rr5xsT-s>£ i iMtc^(7>mm 

[0 0 7 2] ffi, :*M<0^1fc43Vvrtt. 04 
(c) (^tl^PT, S^"t*CO^V>SAS^^^ 

^itTt>. B 5 ici^T <fc 5 »C BMUR2 3#Bte£L#*x 
ftvv&3^foS 0 ri^pft^^vvTii. — B., # 

»TU «#UfcBWfcl)l2 3 a Sr«*t4^ite6«Slv^ K 

[0 0 7 3] X, **tfi(WEJ»l»C*5V^tt, _L!E04 
(c) fcT*LfcXgfc|3Vvt\ y^Xl5t*tV^fc 
^^KJzSttfftfcft^ftS Kw^h^ALTl^ 

ffi^«»««6 c XV 6 a ^^ftT7^5c£ftS r t 

So 

[0 0 7 4] L^U wCO^(C*5VNTt>. y-^ffiAg 
6 (O^iK^co^MMKitt 6 b £ C G 5 coiffigflKTi 0 

6, 7K^^^u^«^KW^S^^^rSiB:® 
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%oM£[W$(,6 a, 6bfit;7a, 7bSr*U * 
ft O^BWftKiS C G 5 «3fj&>S froftiMW i 
ftS<£M-gfie£ftSr t{^;bfmft<, ±flSiPI« 

[0 0 7 5] X, ±E^*frlC*5V^"Ctt, M^D-tsuh 
3 OXtflSiB h7^^^4 O^N^ 
S£>«*Sr*Lfc#k 03 (d) % (b) . 

io ( c ) tdT^bfcxgfcjsvvr, yv, fcjw^f-tteo 

lC aKd>XttBF 2 S:-<*>'2tALTfca<, 
^ttev^tt, rft?>c^> habitat Uz< < . 

JiiecoW^o J: 5 »c ftttfcllttc <fc 0 . *»Wt&t«ftMW 
<07Fffimgt$LG cM6 a £#^ftT^/££~ii:S n b\± 
T*£fti\^ N B6fc:*LfcN CRT/P) ffl^>ig«S:P 

-rsrttftSo 

[oo7 6] mmmm2, ^<r>wn^mmwm2 
* * 3 o y-^M v«tt<^iftaEie«« 6 b . 

^"U ^o, SMS«6b, 7b<fc9fc£?>fc:ifi5v^F 

immmcm^m^ <Dmmmfm,e a , 7 d -hh^ls 
fcsafc<o»j» 1 1 iaire*>-5. 

[00 77]@7^ r(^M(03»<«iJtt2fcj3»ta 

30 tht^»m^^mm^mmm(DmmcM^x, y-ey-tr 

6b. 7bJ;H, CGS^bT^fe^^n/cteS^ 
ftm^-f S i i tic S^«®«6 b . 7 b <£ I? $ 
^>^V^^«gg^i-S^2(Dii5®S®«c6 d. 7 

[00 78] o?lc -^><t 5 fc«*Sftfc5p*«tt* 

^mmcomm n^its 04 (d) ^v^t^^^x 

40 Stov^TRftaxSSriStto^ ^cotecox^tco 
V>Tfi. ±IE0 2ftO^b|g4^T*b*:ieifiO}gffil{C 
4oJtS»j&^tia«(OXS*:*tft>(^X?*)a tt 

[0079] ^mm<Dmm 2 tc^v^-ni. 

04 (d) \ZX^£tltc, W K^^-^8, 9, 

#Rtf y fc ^^ii5^Sl«i^ *->-£fcA-r S r i: 

ilia h7y^#^y- Fw>aij2 

1, 2 2Srfl^et"*tEl^c ^K^^~yP8, 9$: 
-v^^ir Lt, fB2<OiB«S««6 d x 7 d S^KfiW 
50 S« 
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[0080] *£>K0H?K 2 ^»v^Ttt, mmoomm l 

KiB^fcHSri^T* ft iritis SSftcWKIBifc: 

*5»t a i: ra*<oa* *> *rr ^ r. i a*«riB * a, 
(o^mmmm 6 d x 7 d ic** k w >ik« 7 

[0082] *iB«a?jgffi2^*5v^Ttt, mmh? 
[oo 8 3] n«cojgffi3. ^(D^m^mM^ms 

tt. JiiacD||ffi^^l^*fLT, 04 (b) MT^L 

[0 0 8 4] EJLTfc. *SUB<0»tt3«:BI8S:fflv^Tltt 
P^-ra o H8HL*|^(0^3IC*5*tS^^*»(*: 

[0 0 8 5] *S8JfiO«gj|g3Jc*5V>TH, 04 (b) Id 

W> t*<oaS««aEAS:tT5itWrJc:, 0 8 (a) K: 
T^1~<fc5^ % h^*^ 2 4&fflvvr % ^fcj«2 

3&t/y- h«S^2W^!»ft»0»<SKId»*tt 

3d^*a»v^j5:*<of->r k^*— ^2 7^^$^, 
a Q 

[0086] ::t\ _LClM K**— vU2 7<7>J^£ 
ttat^tcJ;i9Bi*^tbaK^«^M^«2 5*sc 

ritt#*L<*i\, Lfe^ot, :mj;M2 3 
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[0 0 8 7] 08 (b) iCl7K^J;5ld, JrfB^f 

(c) »T<0XafcH*-T?fca. 

[0088] ^nfacomm 3 icss^-cra:, mm<D]&m 1 

^tt-< N y^yir/U-gj^y— *ffi!l0>BMfc!R2 30^5,^ 
AD-rar t £#aas* w(0 2XS<o*<oJt*mc«t 5. . 

[008 9] *IQft(7>Jglii3td*5V>Ttt. Jfe&fc 

^»ilT1^«2 3®L^^^atA§rfr5fc^ 

^lteiffSK^aEAS:ff5ri:*-C#-&fc4t>, SEA 

<0J«ta&M!i: Lftv>£^5««S:*-ra. 
[0 0 9 0] A&k *3IJS<7>3#S83jc*5V^Tfi, y-eyi? 

\C S 08 (b) ic-C*LfcXS£Jl«. SASxyf^ 

tf, rn^-iS^X^^IS^lHl^^ig-rrir^Ji^, n 
fi^i 3 {^t# fptt^ y-xs^ K i/>f y«* 6 , 7 

[ 0 0 9 1 ] <au ::t% itm-aRfld^fltW4, 

h?^^^*^^ K|>^~^2 0fflidiiai~-5$6 

[0 0 9 2] X, _fcSSco®^^*5l/^fi. ^^yir/i-h 
7V^^ 3 0S:t^J§i2 h?>"^?4 O^N^-^^yu 
m<nm&i:7F\.*LtK 08 (b) ^T^L^X^^> 

40 i-aritftSo 

[0 0 9 3] 

50 <^fiB«S:^fU ±IBy— ^flW«lU:lBKW>ffi«<t9 
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t, ±iay— *m$,<v^n^&<Dm^w$&^&3i **roiM *—/i>'<D—&tti:zi®m.m&mfrrz>T. 

2<D&mmfrbmtzt&*imtti:'9, ^<ot^ ±ie mt. ±&¥m<*mfc<D±td.mmm^<r>y-xmi$bt!: 

[0094] ±iEy— ^xt/Kw^iSw-t^-p w.y—^m^±m F^>-mi$£'9i>&<<D^mi>m 

tii^ir^m^mcom^^mtomm-i.. mwrn 10 mn&tezwm&Ji-tzz.b&-simbt{:z><, ^ro^sx 

L£bMlt*IE©^«?*#WMTfc, ffifBffif±*r$$ ffiy-^^ro^FifiE^^^^^^aig^ 2 ro>U 

5 *»a»e>flrrr _hiEy-^^t kv 

[0 0 9 5 ] X, iN»flcatE<0-±iBtJg**ixfc|B« -Y >1^ro|BIIH<^KaBtt^ltirf ^>o#lcS* LT, S 

izm interns* ft irxm&ztiitmivmvst. ± ^nm^w^v^^b^om^^ir^zbbfi^ 

urn i <Dmmm±^m 2 cotmmzft ^xm^nitm 1 0 0 9 8 ] ±§zwm&*mfrrz zest , ^*>- 

2 (Dmmm t , ±fE^&««ro±cEjcjbsESR 1 <omm ^x*n 5 ust ***uwtf«W3* vmTzb 

m<DTic&\,^XMfo-f%£.y\zMf$.&tl1ty— XRXJF 20 b~T^<DX^ ZCD^mizX^m^tlit^mm^^t^ 

n^-kiey— Ku-Y>^i*a_h{^^$ti-fc— » £ <b»c#< ro^^&sro^ft^ffiis&w-rsr 1 t# 

roiM h*$*—;ubttU -taE-*f-roiM b'$*—;\s %<DX\ ±BE«2W»tl)iSr««MtUfc»^lca3V^ 

teltSW^ffiAS:, -hSa-i^-'l' K"?d~ y^W-TS=&S [0 0 9 9] X, ±sE^V&A£fT5I*il±. 

■t>mj$.£tiZ>g.Zb\z.fio-b\zi:K), m&bX.X, ± Sl5i'ax*$r#<-r^r tSr^ti-Sro-T?, rro^ 

|Ey-^«^±|EKW>ffl«ci9 , t>#<c0^^iS 30 ^i-J;"98iiS^tbfc^#^±^*fiHEtiSefi, ±IEy 

&<Dgtj:Z>mMi$:ti-tZZbbtj:Z<DX^ JilE^2»i» -^Xtf K Wyf^SLDDiitft 0. L#vMBH 

^mmm.n^mm*^tm2(DmmM^hmrz.b xtn-rz. 

a J "sriBi*?), *rofcA?\ ±td.V—xfm.b KWyl [0100IX, ^tt^ro— roii&(i®| 

^^^is^B^sFr^rom^Wim4?r*-r7t*ro« ±m$k 2 nmms&ft lt^s ^tutsir 2 roams t . 

&*m&X-%Z> tv^5a*^i--So ifE^ffcft&roaEMC-kfESS i ro^®lroTtc*5v>T 

[o o 9 6] jl. ±m-n<oD-^ k«?*— ^a^rr«» stiflrrsi 5^/££*uty-*,s.i* Kw>**i«r 

WRt-raro-e, s^#^4¥«(*iEti®ero^a5 40 fcj^ia hT^^^SrSx.^s^^sftiEteiSBro 

[0097] rro%^(c#,s^F#^±^i!«affii^gro w^nw Ft*— ^(o-ubt^msm^mmr 

¥m&mmcD—£M±iz.m 1 e>%mm*ft sisi, ifE^i^SKroiiEiEig^T-roy-^ffl^ 

LT^^nfc^iro^S^i:. ±IS^iro^cii^±^ bl-£Z>Uft(D±35\zmo-fZ>~v*?%:m^X, ±IE$fe^ 

»2ro^S^S:^-bT^$tty t c^2ro^mSi:, ±IB WSracy^-v^-rsnjeiSr^tfOT. iro^lfe 

^^asro±stc±iB^ 1 ro^^@roTjc*5VNT*i-(B] <t y m&£nttM&& ; ¥mmm&mi$. ±nzy— 

-T-5 i 5 icflMSixfcy — ^RtJ 5 KW vffi^i: Sr*--r ^ffl«S:}Kj*t-Sfc«)ro'i's}-^aAroaA^/uds:— 

•SIEti^^ S.U t ±ia^f*:S«ro±Di(c^$tufc^ L*^. -ro-<^viiASr±§E^ 

ia h7>-^^?r«x:fc^«5Stt^«^Eig^BroMit 50 K^*— ^mmmSn^y^V^Womz-fto Z. biz 
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±9, &fkt tt, -hiey— xmm*±m k w >«« 

9ig^ri&*m£-r£<OT, rw;*rBHcj:9«ift*ft 

[O 1 0 2] X, -hlE^dWIWTrSi^a^ir LTii, 
S^«<WB*;PS*T?*> 9 » Riga;* 

[0 1 ] r. ro^P^coH^w^ffi l Ic*5»t4^»«t4* 

gB»rE0T-&£ o 
[0 2 ] £0>xm<o£lfc<o£$flB 1 lc*Slt<5*HW4¥ 

I50T£>-3 O 

103] z<D&m<Dmi&0>&mi\£*>\i2>^wm}i¥ 

f i?* * i^MW-ov NT, ZpBORcfls LfcSftWr 
®0Tfc-5<, 
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®0-e*>3o 

[0 5] SAS:ty^:^lc£9l!fe*-e£-J"IC» Ifcft: 

So 

[06] i«K©>f*>'roaEAK:j:9JBi«*ti.fcJpW 
[0 7] rtD^£733e&co^2ic*5(t-5=F^i±¥- 

io mmz&mm<n * * y h?^? roffiits:^-^ 

SBWfiiBI-e**. 

[08] r£O^BJ(7>||ffi(0^ffi3i^*J(tS^#^4i|£ 
ffi0T$>5 o 

[09] &&(o*m&mmmi'miw.<D?i*=\)-t;i, 
[0io] ^*»^^4^i*iHti^ero»iig^ffi 

[011] ^o>^^tt^j*i5ig^eroMit73ffi 

1 ^^ss, 2 mi<nmm, 3 m 
roar®i, 4 m2<Dmmm, 5 ^2©^«®, 

6, y— *fW$, 6a, 6b, 6c, 6d y— 
«*Jg*fa-«K, 7 KWVWK, 7a, 7b, 
7d b'Us(>>ffl$,*:Mtf£rZ—mt$.^ 8 y-^i« 
30 iilc^j&^/fc-tM K"7d— /K 9 KU-f^ilhl: 
^JllfcN Ki>t-/K 9 a, 9b KW^K 
±WiM" (-*!>;*— /^^fi&rSS, 2 3 ^fflh^Vi? 
x*<Z>-9--<f b'<}*— ;KZ>— Wi:*«a5ieJK, 2 4 -^x 
2 5, 2 6 ^#^©|Btg*^0>y--.*W«i 

30 lasus^-, 40 mmb^i/i?^ 
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